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Seasonal Adjustment of Economie Time Series 
Signifieanee and Uses 

SEASONALLY adjusted series are 
being used increasingly to detect basic 
short-run changes in economic and 
Tmsiness conditions, with resulting em
phasis on refining the methods used for 
adjusting economic series for seasonal 
variations. An awareness of the signifi
cance and uses of adjusted series and 
of the multiplicity of problems involved 
in adjustment techniques, and in the 
interpretation of the series, is especially 
important at this time when seasonally 
adjusted data are being more widely 
utihzed as guides in policy making by 
both government and business. 

This article covers briefly the variety 
of seasonal patterns, the relation of 
seasonal variations to longer-term 
movements, and illustrates some of the 
problems of measurement. I t suggests 
a few uses of seasonally adjusted data 
as guides in business forecasting and 
for other purposes. 

Need for adjustment 

An important use of economic or 
business series is to determine the stage 
in the business cycle, or the position in 
relation to the long-term growth of the 
nation, industry, or business involved. 
For this, purpose, the problem resolves 
itself into separating cychcal and secu
lar forces from other types of influences, 
particularly those due to seasonal 
factors. Having dependable sepai-a-
tion of these various components is 
often of critical importance in spotting 
tui-ning points in the cycle. 

In recent months, for example, gov
ernment ofllcials and others have been 
engaged in determining the "true" 
com-se of our economy—whether and 
to what extent it is still moving up
ward, or is tending to level oft", or 
whether it has alreadj'' passed its peak. 
In part such analysis must rely on the 
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use of seasonally adjusted economic 
data, which are designed to reveal 
whether actual changes in business 
over recent months have been larger or 
smaUer than normal seasonal move
ments. 

Seasonally adjusted data are also 
essential guides to businessmen in 
making sound decisions concerning 
short-run operations. These include 
determinations as to price and inven
tory policy, material purchases, and 
workers needed, and are usually based 
upon forecasts of the volume of business 
in the months ahead, often for the na^ 
tion as a whole as well as for the individ
ual company. 

For example, July retail sales at 
department stores decreased 12 percent 
from June with the result that these 
retailers had $160 mfilion less business 
than in June. Does this mean that 
consumer buymg at department stores 
had faltered in July? On the con
trary, retailers know that July is 
normally a slack month because of 
vacations and, other reasons. Being 
aware of this, they often gage their 
performance with that of the same 
period the year before. The use of 
such year-to-year comparisons is quite 
common among businessmen and 
others. There appears to be implicit 
in this practice the behef that if this 
year's figm-e is above last year's, the 
situation is favorable, and vice versa. 
While this procedure has the advantage 
of simplicity, it may easily result in 
erroneous conclusions in evaluating the 
current tendency. 

Let us go back to the department 
store iUiistration. July sales were 9 
percent above July of last year. But 
using this same type of comparison, 
Jvme was also higher than the previous 

June, and the same was true for the ' 
earher months of this year. For more 
than a year the economy has been re
covering from the 1961 recession low— ' 
incomes have been rising, and in many 
areas consumers have tended to in-
crease their purchases in line with their 
income gains. The year-to-year ad
vances do not provide a measure as to 
whether department stores were partici
pating in the recovery, and to what 
extent. Such year-to-year comparisons 
can indicate only what has happened 
over but not during the intervening 12 
months; they do not show whether the 
overaU trend has altered. 

How, then, can the store executive 
really judge the "true" course of his 
sales? The answer is that specific 
methods have been developed for ap- s 
praising the basic movement of a iseries 
from one period within a year to 
another. In the case of department 
stores, the use of these techniques in
dicates that the decline in their average 
daily sales from June to July due to ', 
seasonal influences alone has changed 
gradually from 16 to 12 percent over 
the past 10 years. Thus, if such sales 
had decreased 12 percent this July, it 
would have been in line with seasonal 
expectations. Instead, the actual de
cline in their average daily sales was 9 
percent.^ This means therefore that 
department stores experienced an im
provement in July sales over Jime—a 
rise of 3 percent—even though the 
actual dollar volume was less thaa in < 
June. 

Anatomy of an economic time series 
The various components which to

gether result in the observable overall 

1. The difEcrenco between this figure and the 12 percent 
shown for the actual monthly sales is accounted for by varia
tions in the number of selling days. 
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mo;vement of an economic time series 
axe the long-term trend, the cychcal 
fluctuations, the seasonal variations, 
and the random or irregular nonrecur
rent influences. 

The trend is the basic growth or de
cline over a long-run period. The 
cycle consists of shorter run movements 
characterized by alternating periods of 
expansion and contraction which may 
last several years. The seasonal con
sists of movements within the year 
which follow a more or less regular 
pattern and come about because of oc
currences usuaUy associated with the 
seasons of the year; they reflect pri
marily changes in weather conditions, 
trade practices, and consumer buying 
habits. For example, each year sales 
of gasoline service stations rise steadily 
to June, continue high in July and Au
gust reflecting vacation trips, and then 
fall off for the remainder of the year. 
Most economic series contain significant 
seasonal fluctuations, but some contain 
virtually none—stock prices, for 
example. 

The irregular fluctuations are those 
that remain after the three factors men
tioned have been taken into account. 
They may be variations of a random 
nature, or reflect exceptional events, 
such as strilces, wars, and unusual 
weather. Normal weather influences 
are taken into account by the seasonal 
adjustment. 

The four kinds of movements de
scribed vary in importance from one 
series to another. The outstanding 
feature of series such as the production 
of antibiotics, synthetic fibers, and 
frozen foods is their strong uptrend. 
Durable goods, on the other hand, are 
generally characterized by wide cychcal 
fluctuations. Other series, such as 
department store sales, do not show 
such sharp trends or pronounced cycli
cal movements but exhibit wide sea
sonal fluctuations. The irregular move
ments are very large in the case of 
manufacturers' purchased material in
ventories, but yery small in grocery 
store sales. 

The most common representation of 
a time series {E) in terms of the afore
mentioned components is: 

E=TXCXSX-r^'' 
654950—62 i 
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It is clear from this relation that in of T and C (often called the "trend-
order to obtain the seasonal factors (S), cycle"), and then to ehminate the 
it is necessary to estimate the product irregular element I by averaging. The 

1". A less common formulation is E= T+C+S+I, gen- s t a t i s t i c a l m e t h o d s b y w h i c h t h i s i s 
eraUy used when the seasonal movement falls dose to zero in , . , , . , , , , , , , , 
one or more months. accomplished Avill be touched on later. 
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I t is also apparent from the first 
equation that to remove the seasonal 
element from the original unadjusted 
series, all that is needed is to divide E 
his. 

S'=E/S=TXCXI 

Thus, the seasonallj^ adjusted series 
{S') consists of the pi-oduct of trend, 
cycle, and irregular elements, the sea
sonal factor having been removed. 

The above formulation is illustrated 
in the chart on page 25, which shows 
the composition of an actual time series, 
namely, monthly production of chemi
cals and related products, oyer the 
last 15 years. Note the irregularities 
in the pattern of actual production in 
the first panel. The straight line 
drawn through this curve represents 
the long-term trend, which in this case 
reflects an average rate of growth of 
7% percent per year. The. next panel 
of the chart shows the wave-like 
cyclical fluctuations of this series. 
The product of the trend and cychcal 
movements comprises the trend-cycle 
component of the original data. 

The middle line reveals the fairly 
regular seasonal movements recurring 
within each year. These range from 
an average high of 103 percent of the 
annual average in March to an average 
low of 94 percent in July—a spread of 
nearty 10 percent. The next to the 
bottom panel shows the random 
changes, not due to trend, cycle, or 
seasonal factors. It is apparent that 
in the case of chemicals production the 
random or "residual" fluctuations are 
very small. 

The product of the monthly readings 
from the trend and the three middle 
hues yields the actual production shown 
in the top curve. As indicated earher, 
when the actual value for each month 
is divided by the corresponding seasonal 
factor shown in the third panel, the 
result represents the seasonaUy ad
justed series shown by the bottom 
line on the chart. Note the regularity 
of the monthly fluctuations here since 
they now reflect only the trend, cycle, 
and, in this case, relatively minor 
random influences. 

As the chart shows, the seasonal 
variations contribute greatly to the 
monthly fluctuations. Over-the 15-

year period the average absolute month-
to-nionth change in chemicals produc
tion attributable to the seasonal factor 
is 1,9 percent, whereas for the cycle it, 
amounts to 0;8 percent, and for the 
trend and irregular movements each 
0.6 percent. 

Encompassed within the definition 
of seasonal are variations between 
months due to differences in the nuin-
ber and relative importance of worldng 
or selhng days. Variations in the 
length of the calendar month may be 
taken care of in the regular seasonal 
adjustment, but the basic method does 
not take into account differences in 
the number of days a business operates— 
due, for example, to a varying number 
of Sundays in a month—or variations 
in the relative importance of the various 
days of the week in that particular area. 

In the case of food stores, where a 
large part of the buying is done in the 
latter part of the week, even though 
2 months may have the same number 
of shopping days, the one having an 
extra Saturday, for example, will gen
eraUy record larger sales. In seasonaUy 
adjusting series of this type, the data 
are first converted to an average daily 
or monthly basis, in the computation 
of which the days of the week are 
weighted according to their relative 
importance. 

Changes in consumer habits or other 
conditions often result in a shift over 
a period of time in the seasonal factor 
for a particular month or quarter. For 
example, in the past when cars had no 
heaters and when roads were not usuaUy 
cleared of snows, the use of cars and the 
consumption of gasohne dechned 
sharply in the winter months. As these 
conditions were modified, and depend
ence on private transportation in
creased, the seasonal influence became 
much less pronoimced. Thus, an im
provement in gasoline sales for the 
same month in successive j^ears may 
merely reflect a shift in the normal 
seasonal toward increasing use of ve
hicles at that time of the year. 

A second illustration of the changing 
importance of certain months over a 
period of years may be foimd in de
partment store sales. At the present 
time nearly 180 percent of the average 
monthlj^ sales for the j'̂ ear are made in 

December; 15 years ago the percentage 
was 165; Offsetting the December 
gain, February and March ^ sales have 
declined from 80 and 93 percent, 
respectively, to 73 and 85 percent of the 
annual average. Thus, Christmas buy
ing has become a more and more im
portant part of department store busi
ness. 

FinaUy, tax collections by the Federal 
government involve a seasonal pattern 
which is determined by law/ ; At times 
the law has been changed as to the due 
dates of taxes and this has resulted in a 
shift in the seasonal pattern. 

Variety of seasonal patterns 

The interest in seasonal movements 
is highlighted by the fact that in our 
economic activities there is a wide 
variety of seasonal pattei'ns, ranging 
from cases where there appears to be 
no seasonal variation at all to those 
where the seasonal effect in a particular 
month is many times the aver age. for 
the year. In this section various types 
of seasonal patterns wUl be presented. 

The chart on page 27 shows the wide 
variety of seasonal pattei-ns in retail 
trade. The seasonal factors presented 
here are those derived for 1962, in 
order of increasing variability. The 
retail trade area encompasses practi-
caUy aU types of seasonal movements 
which commonly occm*. 

Note that stores handling primai'U}'' 
staples experience httle seasonal 
changes in sales—these include grocery 
and other food stores and, except for 
Christmas gift buying, drug stores. It 
should be noted that even though the 
seasonal movement for total grocery 
store sales is smaU, for many individual 
products there are pronounced waves of 
bujdng at different times of the year. 
This is particularly true of seasonal 
items such as fresh fruits and vege
tables, where the supply may range 
from many times the annual average in 
one part of the year to zero in another. 
Apparently when these foods are not 
available or are in small supply, con
sumers shift theh buying to the frozen 
or canned version or to other more 
plentiful items, thus minimizing the 
seasonal movements in total grocery 
store sales. 

2. Comparison of tlie March figures for 1M7 and 1961, 
years having appto.Kimately the same Easter date, indicates 
a similar decline in importance. 
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The influence of vacation travel 
during the summer months is apparent 
in the seasonal patterns for gasoline 
service stations and for eating and 
drinking places. The marked effect 
of Christmas buying shows up in the 
seasonals for general merchandise, 
apparel, and furniture and appliance 
stores. In addition, the effect of 
Easter buying, which occurred late 
in Aprfl this year, is depicted strikingly 
in the apparel store sales seasonal, and 
to a lesser extent in that for general 
merchandise stores. Due to the 
influence of the weather on construc
tion activities, the pattern for lumber, 
buUding materials, and hardware stores 
shows very low sales in the winter 
months. Automotive store sales are 
typicaUy high in the spring and then 
decline untU the new models appear on 
the market in the faU. 

A simUar wide variety of seasonal 
patterns exists in industrial production. 
This becomes apparent when the series 
are classified according to the average 
absolute departure of their monthly 
seasonal factors from the yearly aver
age; this may be used as a measure 
of the "amount" of seasonal. If we 
consider an average departure between 
5 and 10 percent as indicative of a mod
erate seasonal, then about % of the 
production series ' faU into this cate
gory. This includes most fabricated 
metals, furniture, lumber, drugs, can
ning, and leather industries. 

Pronounced seasonals (more than 
10 percent average deviation) are indi
cated for % of the series, namely, the 
apparel, distiUing, agricultural machin
ery, tin can, and metal mining 
industries. The remaining half which 
have small seasonal patterns (less than 
5 percent deviation) includes the food, 
paper, petroleum, rubber, chemicals, 
primary metals, utUities, and most 
nonagricultural machinery industries. 

Perhaps the most pronounced sea
sonals occur in the production and 
marketing of agricultural products. 
Here the data are far from complete, 
and the seasonals are generaUy more 
difficult to determine. In many cases 

3. Since many components of the monthly industrial 
production inde.Y are based on manhours, these departures 
were based on manufacturers' sales plus mining and utilities. 
Employment and manhours generally show much smaller 
seasonal fluctuations than production. 

marketings are bunched in only a few 
months, and the period may vary 
from-one year to the next due to the 
vicissitudes of the weather. Currants 
are an extreme example where almost 
the entire supply is marketed in the 
month of July. The marketing of 
potatoes, on the other hand, is spread 
rather evenly over the entire year. 

Certain of the production series have 
their paraUels at the retail level. As 
would be expected, where the paraUel 
is close the seasonal factors are generaUy 
similar, except for a lag. In apparel, 
for example, manufacturers' shipments 
reach a spring peak one month earher 
than sales of retail apparel stores. The 
extremely high Christmas sales concen-
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trated to a large extent in a single 
nionth at retaU are spread over the 
several preceding months at the pro
duction level. 

While it might be expected "a priori" 
that the, seasonal patterns for employ-
mient and production in the same 
industry would be simUar, this is not 
usuaUy the case. In general, employ
ment has smaUer monthly fiuctuations 
than output, primarUy because of 
changes in the number of hours worked 
and in productivity. Also, recognizing 
that seasonal movements do occur and 
are temporary, producers and distrib
utors tend to maintain their workers 
in slack periods and to lengthen hours 
of work during busy periods. In fact, 
whUe only 9, or about one-fifth, of the 
48 industries examined have production 
seasonals with an average absolute 
monthly deviation of less than 4 per
cent, aU but 2 of the 29 available 
employment series faU into this cate
gory. The two industries where the 
employment seasonal is relatively large 
are contract construction and tobacco 
manufacture. 

Moving seasonals 
A feature of certain series is a change 

in the contour of the seasonal over the 
years, resulting in moving seasonal 
factors. Such modifications in contour 
arise mainly from gradual shifts in the 
basic conditions underlying the seasonal 
movements, such as changes in con
sumer habits and . tastes. Moving 
seasonals in sales of department stores 
and gasoline service stations have 
aheady been cited. In the latter case 
the result has been a dampening in the 
seasonal amplitude from the prewar to 
the postwar period. 

Another example is given in the 
adjacent chart, which shows themonthly 
movement of Portland cement produc
tion from 1948 to the present. Here 
there was a gradual widening of the 
seasonal through 1957, after which the 
amplitude stabUized. Apparently this 
change in amplitude was a function 
of the capacity avaUable during the 
postwar period. In relation to demand, 
capacity was inadequate in the early 
postwar years, and this tended to limit 
the production rise in the months of 
high consumption, with the conse
quence that some demand spilled over 

into the f oUowing normaUy slack period. 
After capacity was increased, the nor
mal seasonal pattern prevailed. Along 
with the change in amplitude there 
is a strildng regularity in the seasonal 
pattern. A large part of this product 
is utilized in such seasonaUy variable 
outdoor operations as the construction 
of roads and buildings. 

Relation of seasonal to longer run 
movements 

I t is of interest to examine the 
character of the seasonals; in relation 
to longer term movements; Do indus
tries experiencing rapid growth exhibit 
less pronounced seasonals? Is there 
any relation between the amphtude 
of the cycle and that of the seasonal? 
Do industries experience a shift in 
seasonal as the economy approaches 
fuU employment? No exhaustive treat
ment is proposed here; rather, these 
questions wiU be examined on a case 
study basis. 

While many examples can be given 
to show that a wide variety of seasonal 
patterns are associated with growth 
products, two differing cases wUl be 
presented—^passenger air travel and 
the use of electricity. Over the past 
decade the average rate of growth for 
passenger revenues of air carriers has 
been 12^ percent per year, whUe sales 
of electric power have increased at 
an average annual rate of 8K percent. 
I t may be seen from the chart on page 

29, however, that a sharp uptrend'm 
a series does not necessarUy have a 
correlation with the degree of seasonal 
amplitude. Electric power; sales, on 
a quarterly basis, have rarely deviated 
more than 3 percent from the annual 
average.'* Passenger air revenues, on 
the other hand, have faUen as much 
as 10 percent below the annual average 
in the first quarter of the year and 
have exceeded it by 8 percent in the 
summer quarter. ' 

The second question—whether there 
is any relation between the amplitude 
of the cycle and the amount of the 
seasonal swing— îs again iUustrated by 
a few representative cases. The chart 
on page 30 shows the annual movement 
of f oiu: economic series over the postwar 
period and their monthly movement 
during 1961.* Both residential con
struction activity and sales of the 
primary nonferrous metals industry, 
which are shown in the upper haK of 
the chart, have wide cyclical swings, 
but the amphtude of their seasonals is 
quite different. Residential construc
tion activity is usuaUy very low in the 
winter and high in the period from May 
to October. In the case of the nonfer-

3". Since passenger revenues of air carriers are not available 
monthly, both series are shown quarterly. The average 
deviation for electric power sales, on a monthly basis, Is close 
to 6 percent. 

4. Examination of a series of years suggests that in each case 
the 1961 monthly fluctuations reflect for the most part the 
seasonal pattern. 

EXAMPLE OF INCREASING SEASONAL SWING 
Million Barrels 
40 

30 

20 

10 

PORTLAND CEMENT PRODUCTION 

Sfrifse 

0 liriMlirillliiriiliilrililfrilirriilrririlirillliiililririrliiiiilrrrrillrrillriirrliMriliilriliriiilriiriliiliiliiiiiliiiiiliiriiltiiiirHiiiliiiiiliiiitliiiMliiiiiliiiiiliiiiiliMiilinii 

1948 50 52 54 56 58 60 62 

Data; Bureau of Mines 

U. S. Department of Commerce, Office of Business Economics 62-9-14 



September 1962 SUEVEY OF CUEEENT BUSINESS 29 

rous metals, however, themonth ly 
movement is within a relatively narrow 
range around the annual average. 

A corresponding dissimUarity is ap
parent between cement production and 
grocery store sales, two areas which 
show little cychcal effect. These series 
are shown in the lower half of the chart. 
As indicated earlier, cement production 
has a pronounced seasonal, whUe gro
cery store sales show very little monthly 
fluctuation. In fact, if the monthly 
sales shown in the chart were corrected 
for variations in trading days, even 
these smaU fluctuations would largely 
disappear. 

It is clear from this chart that ex
amples of aU possible combinations of 
degree of cyclical swing and amount of 
seasonal fluctuation could be obtained. 
Items which have wide cychcal swings 
may have little or no seasonal fluctua
tions or very marked seasonals, and 
the same is true for items with small 
cychcal swings. 

The seasonal patterns of these four 
cases and those associated with the 
growth products reflect the fact that 
the degree of seasonal variabUity is 
inherently dependent primarUy on the 
habits, tastes, and customary practices 
of the people of a coimtry. This does 
not mean that the seasonal behavior is 
imalterable apart from these factors. 
On the contrary, it is hkely that 
changes may be developing as a result 
of special factors such as the reduced 
fares announced by airlines to encourage 
greater travel abroad in the "off
season" period, and the reduced rates 
and increasing attractions offered by 
resort establishments to stabUize their 
seasonal business. 

FinaUy, a word on whether seasonal 
patterns tend to be modified in periods 
when the economy is operating at full 
resource use. Here our experience is 
rather limited since there have been 
few extended periods during which the 
economy has been at fuU emplo3nnent. 
However, there is no evidence of wide
spread shifts in seasonal patterns in 
the postwar fuU employment years from 
those prevaUing in years of cyclical 
change. Obviously, when certain indus
tries are under forced di'aft—as the 
iron and steel industry during the war 
period—seasonal fluctuations disappear. 

But it remains a question whether the 
achievement of sustained fuU employ
ment would by itself tend to substan-
tiaUy modify seasonal patterns. 

Determining the seasonal factors 

Since so much depends on seasonaUy 
adjusted data, two questions are often 
raised: How rehable are the seasonals? 
Arie the seasonal factors miique? A 
brief consideration of the methods of 
seasonal adjustment wiU provide a 
partial answer to these questions. 
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There are many different methods of 
adjusting time series for seasonal vari
ations. AU, however, are based on the 
fundamental idea that seasonal fluctu
ations can be measured and separated 
from the trend, cychcal, and irregular 
variations. Two basic determinations 
must be made in the process of deriving 
seasonal factors. First, it is necessary 
to obtain the best possible trend-cycle 
for the series. Second, it is necessary 
to determine for each month the aver
age deviation of the original series from 
this trend-cycle. 

The most commonly used procediu-e 
for accomphshing this is the ratio-to-
moving-average method.^ In this ap
proach an estimate of the trend-cycle is 
first obtained by the use of a moving 
average which combines 12 successive 
monthly figures (or four quarterly 
ones), thereby eliminating the seasonal 
element, or by some modification or 
refinement of this step. Division of the 
original data by this moving average 
yields a series of so-called "seasonal-
irregular ratios." 

An estimate of the seasonal factors is 
then secured by averaging these ratios, 
month by month, or quarter by quarter, 
and assuming that the irregular factor 
wUl be "averaged out" in the process. 
Finally, the original observations are 
seasonaUy adjusted hy dividing them 
by the seasonal factors. The upper 
part of the chart on page 31 illustrates 
the application of this method to travel 
expenditures in foreign countries by 
U.S. residents. For purposes of com
parison with a second method, only 
first quarter data are shown. 

Important modifications and im
provements introduced in the ratio-to-
moving-average method have included 
smoother and more flexible trend-cycle 
curves and the use of moving seasonals. 
An electronic computer program,' which 
utihzes a refined version of the moving-
average method, has also been de
veloped and tested, and improvements 
are continually being introduced. A 
fuU run of this program for a ten-year 
monthly series requires only minutes 
on a large-scale computer. This type 
of program, however, should be re
garded as an economical preliminary 
to professional analysis rather than as a 
substitute for it. Professional review 
and special adjustments for certain 
series are stUl necessary and appropri
ate. Besides other advantages, the 
development of electronic computer 
programs has served to stimulate ex
ploration and discussion of seasonal 
adjustment and has helped to widen 
the use of seasonaUy adjusted data. 

An interesting and comparatively 
new approach to seasonal adjustment 

B. Detailed descriptions of the various methods may be 
found in any standard statistics boolc. 

6. A. detailed description may be found in "Electronic 
Computers and Business Indicators," J. Shiskln, NBER 
Occasional Paper 57. 



so 
is the use of a regression technique.'' 
Basically, this procedure involves de
riving a relationship (usuaUy a linear 
regression) for each month, or quarter, 
between the original data (X) and the 
12-month moving average or some re
finement of it (Y); 

The lower two panels of the chart 
show the use of this method. Each 
point represents a year, the X-reading 
corresponding to the actual first quarter 
"vrailkethat year and the Y-reading cor-
respontding to the 12-month moving 
average appropriate to that value. A 
simUar chart woiUd be used for each of 
the other quarters. As a new quarterly 
figure becomes avaUable, it is located 
on the X-axis (horizontal) and the 
corresponding Y-value (vertical) on the 
regression line is determined and used 
as the seasonaUy adjusted value. In 
this case the adjusted data derived by 
the two methods are very close. 

Some obvious differences between the 
two approaches are that the regression 
procedure by-passes the derivation of 
seasonal factors, yielding the seasonaUy 
adjusted series dhectly, and makes un
necessary the extrapolation of the trend-
cycle curve for the most recent period, 
which is used in the ratio-to-moving-
arerage method. 

The ultunate test of the acceptabUity 
of a technique is that it yields a season
ally adjusted series which for any given 
month does not show changes from the 
preceding month in the same direction 
in most years. Despite the great prog
ress that has been made, however, there 
are cases where it is extremely difficult 
to isolate the seasonal element, and 
where the results of the available sea
sonal adjustment techniques are far 
from satisfactory. These problem cases 
have sometunes led to serious ques
tioning of the findings obtained by the 
use of "standard" methods. The reli-
abihty of a seasonal adjustment be
comes particularly unportant when it 
is necessary to decide whether or not 
a, turning point in a series has been 
reached. 

A particularly difficult month to sea
sonaUy adjust is July due to such 
varying factors as vacations, letdo^vn 
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in employment opportunities and^ in 
auto and steel production. In assessing 
the "true" seasonaUy' adjusted move
ment in this period, it is often prudent 
to use the, averages of the. seasonaUy 
adjusted figure for July with the pre
ceding and foUowing months as guides 

7. See "Application of the Eegresslon Method to the An-
ttljsis of Statistical Time Series," Deutsche Bundesbank 
liankfurt, Federal Republic of Germany, 1969. Some pre-
Bminary work along these lines was done earlier. 
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to iron out the peculiarities of these 
summer months. 
Special, problems in seasonal adjust

ment 
Preliminary adjustments are often 

necessary before proceeding with the 
seasonal adjustment; of a series. The 

EXAMPLES OF VARYING COMBINATIONS OF CYCLICAL 
AND SEASONAL MOVEMENTS 
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fact that!a holiday, or other regular 
annual event may come on a different 
day of the month, or even in a different 
month, from one year to the next is in 
effect a seasonal influence, but a special 
preliminary adjustment is necessary, as 
for differences in working days, which 
was discussed earlier. 

Two obvious instances where pre-
Ittniniary adjustment is needed are for 
the varying dates of the introduction 
of new' automobile models from year to 
year, which influetices the seasohal pat
terns of both production and sales, and 
for the changing date of Easter with 
its stimulating effect on either March 
or April sales of clothing. ; 

The accompanying table shows the 
percentage distribution of apparel store 
sales by months for 1961 when Easter 
occurred on April 2, and for 1957 when 
it was on April 21, so that the bulk of 
the clothing buying occurred in a dif
ferent month in these 2 years. Note 
the heavier sales just before the holiday 
in each case. A fairly adequate method 
has been developed for handling the 
effect of the shifting date of Easter. 
In the case of autos, on the other hand, 
the effect is not so clear, and at present 
the adjustment depends to a larger 
e-xtent on the judgment of the analyst. 

The question sometimes arises as to 
whether a more satisfactory, total can 
be obtained by adjusting the aggregate 
series itself, or by combining its season7 
ahy adjusted components. Recent in
vestigation ^ has sho^vn that the residts 
do not differ significantly provided that 
simUar techniques and procedures have 
been used. One advantage of seiason-
aUy adjusting tlie components sepa
rately, is that it , permits refinements 
which cannot be made in the total 
series, such as appropriate corrections 
for calendar variations and imusual 
influences. The direct adjustment of 
the aggregate, however, may be used as 
a check on the sum of the components, 
and such a comparison may reveal areas 
where fm-ther study of the data is 
desirable. 

Another problem is the adjustment 
of series which are available for only 

8. "Seasonal Adjustment on Electronic Computers"—Re
port of an international conforonoo held in November 1960, 
sponsored by the OEEC and the Conference of European 
statisticians. 

short periods of time or with gaps in 
the data over periods. Also, of critical 
importance is the determination of re
liable seasonal factors for the cm-rent 
year, since; changes in seasonals typi-r 
cally develop and the factors for the 
recent period must be under constant 
review. 

Uses of seasonals by business 
The use of seasonaUy adjusted basic 

economic series, by government and 
private agencies as a guide to the cur
rent performance of the economy was 
referred to earlier in this article. Sea
sonally adjusted; series also have im
portant applications as a guide in 
business, pohcy and operations. 

First, by the use of seasonally ad
justed information, on such key series 
as sales, production and profits, a fii'm 
is able to appraise its actual perform
ance from month to month or between 
any other two periods, unencumbered 
by the seasonal influences. This can be 
money saving at times, especially in 
an incipient reversal of the cycle. For 
example, by the use of seasonally ad
justed series, some department store 
executives detected a wealaiess in sales 
as far back as July 1948 and took 
necessary actions with regard to then-
inventory policy, hiring, and so on, thus 
minimizing their losses during the 1948-
49 downtm'u. But many factors must 
enter into such evaluations, and refine
ments of the raw data are necessary. 

In other cases the seasonal pattern 
provides sorne help in gaging capacity 
requirements. This is of particular im
portance in an industry like electric 
power where sufficient capacity over 
short periods must be available to meet 
seasonal peak loads. 

Second, seasonal factors have an im
portant: apphcation in forecasting. 
Many furms must prepare their produc
tion and sales schedules well ahead on 
a monthly or quarterly basis. Eaw 
materials must be purchased in suffi
cient amounts and with adequate in
ventory carryover. Advertising ex
penses must be aUocated over the year; 
these are frequently based on a per
centage of sales. Seasonal hiring and 
quotas for salesmen must likewise be 
planned ahead. A forecast of the sales 
anticipated month by month, or quarter 
by quax'ter, for the ensuing year usually 

SEASONAL ADJUSTMENT TECHNIQUES 

Travel Expenditures of U.S. Residents in 
Foreign Countries 

ACTUAL DATA AND MOVII46 AVERAGE 

800 

Moving Average 

o First Quarter 
I I I I I I I I I I I ! I I 

1948 50 52 54 56 58 60 62 

l.-RATIO-TO-MOVING-AVERAGE METHOD 

80 

70 -

60 -

50 

FIRST QUARTER RATIOS ACTUAL 
TO MOVING AVERAGE 

Average Rafio 1948-61 

I I ' I ' ' ' I 

600 

„400 

"̂  200 

0 

SEASONALLY ADJUSTED FIRST QUARTER -
ACTUAL-i-AVERAGE RATIO 

- ^ . ' " ' • ^ -

^ ^ ^ ^ ^ 

1 1 I I I 1 1 1 \ \ 1 1 1 1 

1948 50 52 54 56 58 60 62 

2.-REGRESSION ANALYSIS 

§ 6 0 0 
I 

>-I , 
400 

•S 200 

RELATION BETWEEN MOVING AVERAGE. 
AND ACTUAL DATA FIRST QUARTER OF 
EACHYEAR 

49 
f918.»* 

61 

i S ^ 
Relationship 

Y = - 7 + l.SiS X 

1 

eoa 
62 

-

100 200 
Actual DatQ-X (Million $) 

300 

600 

400 

200 

SEASONALLY ADJUSTED FIRST QUARTER 
BASED ON REGRESSION 

I I I I I ' ' ' ' I ' ' I 
1948 50 52 54 56 58 60 62 

U.S. Department of Commerce, Office of Business Economics 6 2 — 9 - 1 7 



32 SUEVEY OF CUEEENT BUSINESS September 1862 

Effect of Shift in Date of Easter on Apparel 
Store Sales 

(Percent of annual, average). 
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provides the necessary guide for maldng 
many of these operational decisions. 

At least two approaches are available 
to obtain imadjusted monthly or quar
terly forecasts. In the first, an annual 
forecast is decided upon by the utiliza
tion of any one of several avaUable 
methods; often individual judgment 
adds the final touch in arriving at the 
"best" estimate for the year as a whole. 
The monthly or quarterly forecasts may 
then be derived by prorating the aimual 
total in accordance with the seasonal 
pattern derived from the firm's past 
experience. 

The second method is used when the 
forecasts rely on the firm's analysis of 
the factors influencing its quarterly or 
monthly fluctuations based on prior 
experience. In this approach the move
ment of seasonally adjusted data for the 
company is analyzed and quarterly 
or montMy forecasts are developed in 
seasonaUy adjusted terms. The sea
sonal factors applicable to the particu
lar year are then used to convert the 
forecasts to unadjusted estimates for 
the months or quarters. 

Some firms use seasonal patterns to 

guide them iu stabilizing their operations 
over the year. More specifically, if a 
company is engaged ia highly seasonal 
items, it may experience wide swings 
in employment, pm-chastag, and sales 
with costly and disturbing,; conse
quences. . One naethod of overcoming 
this factor is to diversify operations 
by adding new lines with offsetting 
seasonals. For example, apparel stores 
that formerly carried men's wear ex
clusively have added women's wear 
line's. The spurt in these sales at 
Easter-time has helped to supplement 
their sales of men's clothing during this 
period. On the other: hand, men's 
wear sales exhibit larger seasonal gains 
than women's in June and December. 
By adding women's apparel; therefore, 
some stores have been able to lessen 
the extent of the seasonal fluctuations 
in their aggregate sales. 

Highly seasonal resort areas have 
attempted to overcome a similar prob
lem by introducing new industries. 
Diversification is not always practical, 
however, and some manufacturers have 
overcome the problem of wide seasonal 
fluctuations by rescheduling production 

and by building up stocks in the 
"off-season" , period, thus providing 
greater continuity in their operations. 

Effects of moderatirig seasonals 
Thus, while there hasbeen some con

scious effort on the part of firms to 
moderate their seasonals, the effect can 
be only hmited in scope. ̂  As indicated 
earher, seasoiials arise from influences 
such.as weather conditions and changes 
in consumer tastes, which are to .a 
large extent not controllable. While 
increased efforts to lessen seasonal 
swings are desirable and haye naany 
worthwhile, effects, such as providing 
more continuous enaployment to workers 
and stabilizing raw material pm-chases 
in seasonal industries, nevertheless their 
contribution to economic growth would 
apparently be smaU, as indicated by a 
study ® recently released by the Com
mittee for Economic Development. 

9. It was estimated that if two-thirds of the seasonal fluctu
ations In nonfarm production could be eliminated in the 
next two decades the contribution of this factor alone to 
the long-term annual growth rate of 3 percent would amount 
to only one-tenth of one percent. "The Sources of Economic 
Growth in the United States," E . F. Denison, Supple
mentary I'aper No. 13. 

U. S. Direct Foreign Investments 
{Continued from p. 23) 

East, both foreign production by U.S. 
enterprises and exports from the United 
States rose by about 25 percent in 
the period. Exports to these areas are 
stiU larger than local production by 
United States-owned plants for most 
major commodities and include, of 
course, shipments financed by Govern
ment grants and credits. 

Production by U.S. companies of 
these manufacturing commodities in 
Latin America has made considerable 
gains since 1957, increasing by $1 
bihion to a total of $2.4 billion. In 
the same period, exports from the 

United States have declined, so that 
local production in the area of such 
items as chemicals, electrical machin
ery, and transportation equipment now 
exceeds U.S. exports. 

The comparative volumes of exports 
and local sales are influenced hy many 
factors, including overall demand con
ditions in individual foreign markets, 
the degree of interchangeability be
tween specific products, special foreign 
exchange or trading restrictions en
forced in some countries, the technical 
conditions of production.and shipment, 
and many others. 


